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Sir: 

I, Mahendra I. Amin, being duly warned that wiir£uj^£afee^^ 
the like are punishable by fine or imprisonment or ^oth (28 USC 1001) and mjiy 

jeopardize the validity of the above -captioned app licati on or^aiiy'^pt-p.nt 

issuing thereon, state and declare that: 

All statements herein made on my own knowledge are true and all statements 
herein made on information and belief are believed to be true. 

I am one of the named co- inventors in the above- identified application. 

I am a Senior Research Scientist- Pharmacy . I received a PhD degree in 
Physical Pharmacy from the University of Wisconsin in 1967. I have worked for 
The Upjohn Company (hereinafter Upjohn) since 1967. My responsibilities at 
Upjohn include research to find appropriate pharmaceutical formulations for the 
cephalosporin antibiotic compounds ceftiofur sodium and ceftiofur hydro- 
chloride. 

Analysis of the data by computer (copies of computer printout sheets 
attached) shows that crystalline ceftiofur hydrochloride in the solid, powder 
state is estimated to have an estimated useful shelf life of greater than 60.00 
months at 25°C. In comparison, the analysis data for amorphous ceftiofur 
sodium powder indicates an estimated shelf life of only about 0.46 month at 
25°C. These data suggest that ceftiofur hydrochloride has about 120 times 
longer shelf life advantage over ceftiofur sodium as a solid form cephalosporin 
antibiotic. This advantage suggests that the ceftiofur hydrochloride can be 
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considered for a larger variety of pharmaceutical dosage forms than can the 
ceftiofur sodium salt. 

Crystalline ceftiofur hydrochloride in a two percent W/V glyceryl mono- 
sterate peanut oil gel pharmaceutical suspension formulation (100 mg./ m l- 
activity for ceftiofur hydrochloride), the ceftiofur hydrochloride was esti- 
mated to have a shelf life of about 21.3 weeks at 25°C. versus an estimated 
shelf life of only 2.81 weeks at 25°C. for the ceftiofur sodium in the same two 
percent glyceryl monostearate vehicle formulation and containing 100 mg./ml. 
activity for ceftiofur sodium. 

The shelf life of the crystalline ceftiofur hydrochloride in an oil 
formulation can be further increased by addition of pharmaceutical adjuvant so 
that the ceftiofur hydrochloride formulation can be marketed. In contrast, the 
shelf life of ceftiofur sodium in an oil formulation is expected to be ex- 
tremely low and addition of additives thereto is not expected to increase the 
shelf life of ceftiofur sodium enough to increase the shelf life of the 
formulation such that it could be marketed. 

The better shelf stability of ceftiofur hydrochloride, relative to 
ceftiofur sodium, permits this hydrochloride salt to be formulated into 
suspension formulations for oral or parenteral delivery routes of administra- 
tion over a longer time after manufacture, packaging and storage. 

The longer stability of the crystalline solid form of ceftiofur hydro- 
chloride, relative to ceftiofur sodium, allows this solid hydrochloride salt to 
be packaged separately, e.g., in a two -compartment vial , one compartment 
containing the solid hydrochloride salt drug powder, and the other containing 
the diluting liquid pharmaceutical vehicle for mixing extemporaneously as 
needed in the field by the veterinary or medical doctor to treat a variety of 
bacterial infections in pigs , cats , dogs and chickens as well as cattle , 
whereas ceftiofur sodium due to its shorter stability would not be preferred 
for this type of packaging and use. 

Further, since crystalline ceftiofur hydrochloride has better stability 
than the ceftiofur sodium in the solid powder state, the hydrochloride salt is 
better amenable to formulating it into pharmaceutical formulations for oral 
dosage forms, e.g., such as in tablet and capsule form. 
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Mahendra I . Amin 

Date: October 1987 
Attachments : 

- Computer analysis of shelf stabilities 

- Stability in pharmaceutical vehicles 


DATAT - DATA TABLE FOR VET. 27-0ct-87 01 J 4? PH 

EDP V200017 

title: CEFTIOFUR HCL BULK DRU6 HICRONIZED PROCESS A-l 

temperature: 25 deg c 
rel. humidity: ambient 
assay for: ceftiofur free acid 
results are expressed as5 mcg/hg 
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REGRESSION ANALYSIS SUMMARY 


TITLE: CEFTIOFUR HCL BULK DRUG MICRONIZED PROCESS A- I 
ASSAY FOR: CEFTIOFUR FREE ACID 
ASSAY METHOD: HPLC 
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988.888 - 
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12 

MONTH 


THE ESTIMATED ( NONSIGNIFICANT) RATE OF CHANGE IS 

MCG/MG PER MONTH 

LOWER LIMIT IS 862.8800 MCG/MG 

ESTIMATED SHELF LIFE IS GREATER THAN 60.00 MONTH 

LOTS TESTED: 18985MIA31 

STORAGE CONDITIONS: 25 DEG C AMBIENT 

SOURCE LOT I8851KDM46 
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DATAT - DATA TABLE FOR VET. 27-0ct-87 01J49 PM 
EDP #! V200006 

title: cephalosporin sodium bulk drug u64279e 

temperature: 25 deg c 

rel. humidity: ambient 

assay for: ceftiofur free acid 

results are expressed as: mcg/hg 


MONTH 17689-RKV-129 
NO FURTHER 
TESTING SCHEDULED 
FOR THIS STUDY 
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REGRESSION ANALYSIS SUMMARY 


TITLE: CEPHALOSPORIN SODIUM BULK DRU6 U64279E 
ASSAY FOR: CEFTIOFUR FREE ACID 
ASSAY METHOD: HPLC 
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12 24 

MONTH 

THE ESTIMATED ( SIGNIFICANT) RATE OF CHANGE IS 

MCG/M6 PER MONTH 

LOWER LIMIT IS 865.8888 MCG/MG 

ESTIMATED SHELF LIFE IS 8.46 MONTH 

LOTS TESTD: I7689-RKV-I29 

STORAGE CONDITIONS: 25 DEG C AMBIENT - 
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FORMULATIONS 

Stability of ceftiofur HC1 vs. ceftiofur sodium in two percent glyceryl 
monostearate as a vehicle. 


6RESSI0N ANALYSIS SWHARY 


TITLE: CEFTIOFUR HYDROCHLORIDE OIL SUSPENSIDHS 

ASSAY FOR: ASSAY BY HPLC 

ASSAY METHOD: CEPHALOSPORIN HCL CHPLC) 
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WEEKS 


THE ESTIMATED ( SIGNIFICANT) RATE OF CHANGE IS 

% PER HSCS 

L0UER LIMIT IS 98.8888 X 

ESTIMATED SHELF LIFE K 21 .27 UEEKS 

KMHJH ESTIMATED SHELF LIFE IS 13.89 tEEKS 

LOTS TESTED: 17944-NSH-888E 

STORAGE CONDITIONS: RT 

2X GLYCERYL HONOSTEARATE PEANUT COL GEL 


[REGRESSION ANA LYSIS SUMMARY 


TITLE: SOOIUH CEFTIOFUR OIL SUSPENSIONS 

ASSAY FOR-. ASSAY BY HPLC 

ASSAY METHOD: CEPHALOSPORIN SOOIUH OPLC) 
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WEEKS 


THE ESTIMATED ( NONSIGNIFICANT) RATE OF CHANGE IS 

X PER WEEKS 

LOVER LIMIT IS 98.8888 X 

ESTIMATED SHELF LIFE IS 2.81 WEEKS 

LOTS TESTED: 16387-SRP-1 14-GL 

STORAGE CONDITIONS: 25 DEG C AMBIENT 

7% 6LYPOG 
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